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The more accepted cosmological models predict the existence of a hidden matter, the so called Dark Matter, 
without which the observed luminous mass density does not approximate the expected critical value. Astrophysical 
observations [l[ of gas clouds in spiral galaxies lead one to conclude that the observed luminous mass is not sufficient 
to explain its orbital velocity: the dark matter should be 3 to 10 times more abundant than the amount observed for 
the luminous one. 

In spite of the fact they are known for a certain time 0] , compact equilibrium configurations of boson fields (boson 
stars) have recently arouse great interest due to the conjecture that the dark matter may be composed partially by 
bosonic particles, under the form of compact objects. Since its formation probably occurred in the early universe in 
the presence of fermions, one may expect that those structures also contain fermions. 

This report gives an outline of current-current type interaction betweenself-gravitating bosons and fermions 0]. 
Another approach for interaction in a boson-fermion star has been suggested Q in a different way. In this model one 
introduces contact interaction for bosons and fermions via 

C mt = A J„ (1) 

where 

J M ($) = t - (2) 

= vj/y* (3) 

which represent the boson and fermion currents, respectively. The current for the boson fields arises from the usual 
Lagrangian for the boson stars 

c = — —= - a,*-^* - TO 2 $*$ (4) 
167rG 

where 

$(r,T) = <f>{r)e- iuT (5) 

and u> is a frequency which determines the system energy. The cosmological time r is given by the metric used, which 
is spherically symmetric chosen in the form 

ds 2 = -B(r)dT 2 + A(r)dr 2 + r 2 d0 2 + r 2 sin 2 9dtp 2 (6) 

Fermions are introduced as a relativistic perfect fluid in accordance with the prescriptions for pure fermion and 
boson-fermion stars [H, The total energy-momentum tensor is given by the contribution of boson and fermion 
matter, and by the interaction term 

T mv = T%, + T£, + T™ (7) 
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where the labels B, F and Hnt mean boson, fermion and interaction terms, respectively. Due to the metric only two 
components of the interaction energy-momentum tensor are used to determine the differential equations, namely m 
and T£ mt . If one considers 4>{r) as real scalar field, as usually done for boson stars, mt vanishes. This fact is not 
desirable since this component is representative of the changes in energy corresponding to the interaction. Hence, one is 
led to write the scalar field as a sum of real and imaginary parts </f>(r) = <fii(r)+icf>2(r), with which|$| 2 = \<fr\ 2 — 4>1+<fii. 

The mixed configuration considered here takes boson field in its ground-state and the fermion fluid is allowed to 
display very slow radial velocities. This directly expresses that chemical potential for the Fermi gas is not to high in 
the kinetic energy scale, and so the Fermi surface allows only very slow velocities. 

The interaction introduced by fl} imposes many modifications in the configuration, one of those is a singularity in 
the evolution equations. Another interesting feature of this kind of interaction is that the ground-state energy of the 
configuration increases with A up to a certain value, where the energy starts decreasing while A increases. At this 
point of the system energy the real and imaginary parts of <j>(r) display different behaviours, as shown in the figure. 

The approach presented here can give rise to other kind of stellar objects, as stars of WIMP's [fj, for which one takes 
into account interacting boson-fcrmion stars reinterpreted in the context of minimal supersymmetric standard model. 
In some sense an enhancement of the emission rate of gravitational waves can be expected due to the interaction 
within the star body and its neighbourhood. 
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FIG. 1: Plotting showing the splitting between <j>i and <f>2, respectively the real and imaginary parts of the scalar field cj)(r) 



